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RETRACTOR 



This invention relates to retractors for use in surgery, and more particularly, but not 
exclusively, to retractors for use in chest surgery. 

The retractor in accordance with the present invention is a modified version of the surgical 
retractor disclosed in our International patent application PCT/AU00/00887, the full 
disclosure of which is hereby incorporated by reference. In summary, the retractor 
disclosed in our earlier International patent application as aforesaid comprises two arms 
each adapted to carry a retractor blade engageable with one side of an incision, the two 
arms being connected at one end portion by a pivot such that the arms can be pivoted 
between a closed position and an adjustable open position in which the arms define a 
substantially V-shaped configuration in which the blades maintain the blades of the 
incision in inclined relation. The arms are retained in an open position by a curved bar 
carried by one of the arms at an end portion thereof remote from the pivot, the curved bar 
being in the form of a toothed rack engageable with a driving pinion carried by the other 
arm so that rotation of the driving pinion will cause opening movement of the arms. The 
modification to which this present invention relates concerns the design of the arms and 
the associated mounting for the blades and which results in a somewhat simplified 
construction. 

According to the invention, there is provided a retractor for use in surgery having two arms 
each removably mounting a blade, the arms being connected by a pivot at one end portion 
so that the arms can be swung between a closed position and an adjustable open position in 
which the arms define a substantially V-shaped configuration in which the blades maintain 
the sides of an incision in inclined relation in the open position, each blade having a 
mounting portion engageable on the arm so as to at least partially surround the arm for 
displacement longitudinally along the arm into a selected position, the blade being lockable 
to the arm against longitudinal displacement out of its selected position in at least one 
direction by displacement between the mounting portion and the arm after movement into 
the selected position. 
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Further according to the present invention there is provided a retractor for use in surgery, 
the retractor having two arms each adapted to carry a blade engageable with one side of an 
incision, the two arms being connected by a pivot at one end portion such that the arms can 
5 be pivoted between a closed position and an adjustable open position in which the arms 
define a substantially V-shaped configuration in which the blades maintain the sides of the 
incision in inclined relation, and means for retaining the arms in the open position, wherein 
each retractor blade has a mounting portion engageable on the arm so as to at least partially 
surround the arm and displaceable longitudinally along the arm, and wherein the arm is 
10 shaped to provide a series of abutment edges spaced in the longitudinal direction of the 
arm and engageable with a part of the mounting portion of the blade so as to lock the 
mounting portion to the arm against displacement from a selected position along the arm at 
least in one longitudinal direction. 

1 5 Still further according to the invention there is provided a retractor for use in surgery, the 
retractor having two arms each adapted to carry a blade engageable with one side of an 
incision, the two arms being connected by a pivot at one end portion such that the arms can 
be pivoted between a closed position and an adjustable open position in which the arms 
define a substantially V-shaped configuration in which the blades maintain the sides of the 

20 incision in inclined relation, and means for retaining the arms in the open position, wherein 
each retractor blade has a mounting portion engageable on the arm so as to at least partially 
surround the arm and displaceable longitudinally along the arm, and wherein the arm is 
shaped to provide a series of abutment edges spaced in the longitudinal direction of the 
arm and engageable with a part of the mounting portion of the blade when the mounting 

25 portion is inclined relative to the arm after movement along the arm into a selected position 
so as to lock the mounting portion to the arm against displacement from the selected 
position at least in one longitudinal direction. 

The abutment edges may be formed by series of grooves or notches spaced along the arm. 

30 

In one form, the exterior shape of the arm and the interior shape of the mounting portion 



WO 03/090626 



PCT/AU03/00478 



-3- 

are so related that the mounting portion and associated retractor blade is able to freely 
rotate about the axis of the arm. In an alternative form, the exterior shape of the arm and 
the interior shape of the mounting portion are so related that the mounting portion and 
associated retractor blade is able to be locked to the arm in a selected angular position 
5 against rotation about the axis of the arm. 

In one particularly preferred embodiment of the invention, the arm is of polygonal cross- 
section, for example hexagonal cross-section. The mounting portion for a retractor blade 
required to rotate about the axis of the arm has smooth interior surface of part-cylindrical 

1 0 form able to rotate about the arm. The mounting portion of a retractor blade required to be 
locked against rotation relative to the arm has a part-cylindrical inner surface having 
longitudinal grooves adapted to engage with corner portions of the polygonal cross-section 
in order to lock the mounting portion against rotation in a selected angular position relative 
to the arm. In both cases, the diameter of the inner surface of the mounting portion is 

15 slightly greater than the diameter of the polygonal cross-section to permit the axis of the 
mounting portion to incline or skew through a small angle relative to the axis of the arm to 
thereby permit locking of the mounting portion in a selected position along the length of 
the arm by co-operation with an adjacent abutment edge. 

20 The arm may alternatively be of circular cross-section having a series of longitudinally 
directed notched ridges or grooves to co-operate with the inner surface of the mounting 
portion. 

Advantageously, the mounting portion and associated retractor blade are formed integrally 
as a single component. * 

Although the blade mounting system of the invention has particular advantage when 
incorporated in a retractor as disclosed in our earlier International patent application 
specified previously, it also can be incorporated with advantage into other forms of 
surgical retractor. 
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Accordingly, a further aspect of the invention provides a retractor for use in surgery having 
two arms each removably mounting a blade, each blade having a mounting portion 
engageable on the arm so as to at least partially surround the arm for displacement 
longitudinally along the arm into a selected position, the blade being lockable to the arm 
5 against longitudinal displacement out of its selected position in at least one direction by 
displacement between the mounting portion and the arm after movement into the selected 
position. 

An embodiment of the invention will now be described by way of example only with 
10 reference to the accompanying drawings in which:- 

Figure 1 is a side view showing a retractor in accordance with the preferred 
embodiment of the invention; 

Figure 2 is a fragmentary enlarged perspective view showing part of an arm of the 
1 5 retractor carrying a retractor blade and associated mounting portion; 
Figure 3 is an end view equivalent to Figure 2; 

Figures 4 and 5 show schematically the manner in which the mounting portion of 
the retractor blade interacts with the arm to secure the mounting portion in a selected 
position along the length of the arm; and 
20 Figure 6 is an end view similar to Figure 3 but showing a modified, and preferred, 

configuration of the blade mounting portion. 

The retractor in accordance with the preferred embodiment of the invention is of the same 
basic construction as the retractor of the preferred embodiment of the invention disclosed 

25 in our International patent application PCT/AUOO/00887. Briefly, the retractor shown in 
Figure 1, is principally for use in chest surgery and comprises two arms 2, 4 which are 
connected by a pivot 6 at their upper ends such that the arms 2, 4 can be pivoted between a 
closed position in which the arms are substantially parallel and an open position in which 
the arms 2, 4 are inclined to define a substantially V-shaped configuration. The arms 2, 4 

30 each carry at least one blade (not shown in Figure 1) for contact with tissue of the patient 
on either side of an incision such that opening of the arms 2, 4 opens the incision in a V- 
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shape. The blades are replaceable and are available in a range of sizes to provide for 
various sizes and/or obesities of patients. The two arms 2, 4 are provided with locking 
means 8 to releasably hold the arms 2, 4 in a variable open position. 

5 In the preferred embodiment, the locking means 8 includes an arm in the form of a curved 
rack 10, one end of which is fixed to an end of the arm 2 by a pivot 12. A toothed outer 
edge of the rack 10 engages a driving pinion 14, rotatably mounted at the end of the other 
arm 4. The pinion 14 is associated with a ratchet and pawl mechanism having a first 
"ratchet 11 state in which rotation of the pinion 14 in only one direction is allowed such that 

10 only opening movement of the arms 2, 4 is possible. A second "free" state allows both 
opening and closing movement of the arms 2, 4. The state of the mechanism can be 
changed by switching of a pawl release. The pinion 14 is drivable by means of a crank 
handle in order to open the arms 2, 4 and hence to open the incision. The crank handle is 
detachable from the pinion to reduce interference during surgery. Reference should be 

1 5 made to our earlier International patent application for full details of the pivot and also of a 
rack and pinion drive assembly. 

In contrast to the arms of the retractor shown in our earlier International patent application 
as aforesaid, the arms 2, 4 in accordance with the preferred embodiment of the invention 

20 are principally of solid one-piece construction of hexagonal cross-section save for reduced 
diameter connecting portions 2a, 4a at the end associated with the pivot 6. As shown in 
Figures 2 to 5, each arm 2, 4 is formed along its length with a series of notches or grooves 
14 evenly spaced along the length of the arm and positioned to intersect at least some, and 
as shown all, of the corner portions of the hexagonal cross-section. Attachment of a 

25 retractor blade 16 to the arm 2 or 4 is effected by means of a part- cylindrical mounting 
portion 16a able to be slid onto the reduced diameter portion of the arm adjacent the pivot 
and then to be displaced longitudinally along the substantive hexagonal part of the arm. 
The mounting portion 16a has a circumferential extent in excess of 180° to ensure that 
when it has been mounted on the arm by sliding over the end of the hexagonal part it 

30 cannot accidentally dislodged from the arm. When it is desired that the associated retractor 
blade is to be locked in a predetermined angular position about the axis of the arm such as 
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when the blade is to be used to effect a horizontal displacement, the interior surface of the 
mounting portion 16a is formed with a series of relatively closely spaced longitudinal 
grooves 16b of V-shaped section. The cross-sectional shape of these grooves corresponds 
substantially to the cross-section of each of the corner portions of the hexagonal arm so 
5 that when the mounting portion 16a has been moved into a predetermined angular position 
on the reduced diameter portion and then slid longitudinally onto the hexagonal part, 
certain of the grooves 16b on the interior surface of the mounting portion 16a will interlock 
with the adjacent corner portions of the hexagonal arm to thereby lock the mounting 
portion 16a and hence the associated retractor blade 16 against rotation relative to the arm. 
10 The grooves 16b on the interior surface of the mounting portion 16a are spaced by a 
relatively small pitch distance whereby to permit relatively fine adjustment of the angular 
position in which the mounting portion is to be retained. 

When the retractor blade 16 is to be used in situations where it needs to be able to freely 
rotate about the axis of the arm, such as for use on one side of an incision during internal 
mammary artery harvest with vertical displacement, the interior surface of the mounting 
portion 16a is smooth rather grooved whereby the mounting portion is able to rotate about 
the axis of the arm. 

In either case (rotatably lockable and freely rotatable), the internal diameter of the 
mounting portion 16a is slightly larger than the diameter of the hexagonal part of the arm 
and as a result the mounting portion is able to skew or tilt so that its axis is inclined by a 
small angle relative to- the axis of the arm (see Figures 4 and 5). This inclination in 
conjunction with the notches 14 formed along the length of the hexagonal corner portions 
of the arm is used to provide securement of the mounting portion 16a in one of a 
multiplicity of predetermined positions along the length of the arm as will be understood 
with reference to Figures 4 and 5 from which it will be. seen that the slight inclination of 
the mounting portion 16a will cause the inner edge of the mounting portion to engage with 
the adjacent one of the notches 14 which thereby forms an abutment edge to prevent 
further longitudinal displacement. Although it will be understood that the engagement of 
the inner edge of the mounting portion with the adjacent notch only occurs at one end of 
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the mounting portion (as shown at the right hand end) and will thereby prevent further 
displacement to the right, the opposite end of the mounting portion will be similarly 
skewed and movement of the mounting portion in the opposite direction will be stopped as 
soon as the left hand end engages the next adjacent notch. It will be understood that with 
5 this mounting and locking mechanism, the mounting portion is able to be locked in any 
one of a number of incrementally spaced positions along the arm, determined by the pitch 
spacing of the notches. Movement of the mounting portion along the arm can be 
accomplished by holding the mounting portion so that it is in parallel, non-skewed, 
relationship with the arm and can thereby be easily slid along the arm until the selected 
1 0 position is reached. 

Particularly advantageously, the retractor blade 16 and its mounting portion 16a are 
integrally formed as a one-piece construction. This not only simplifies manufacture but 
also significantly assists cleaning and sterilisation. 

15 

Figure 6 shows a retractor blade 16 in which its mounting portion 16a is orientated 
oppositely to that shown in Figures 2 and 3 so that the reactive force acting on the blade 
during use as indicated by the arrow F in Figure 6 tends to cause the part-cylindrical 
mounting portion 16a to "close" into tighter engagement with the arm. This is preferred 
20 over the configuration shown in Figures 2 and 3 in which the reactive force acting on the 
blade during use will act in a sense to "open" the part-cylindrical mounting portion and 
which might lead to a reduction in the locking effect between the mounting portion and 
arm depending on the rigidity of the mounting portion. 

The adjustable mounting system provided by the co-operation of the mounting portion and 
the hexagonal shape of the arm represents itself a significant simplification of the structure 
both of the arm and the mounting portion. This simplification likewise facilitates reduced 
manufacturing costs and also the arm itself represents a component which is relatively easy 
to clean and sterilise. 



The embodiment has been described by way of example only and modifications are 
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possible within the scope of the invention. For example, although as described the main 
parts of the arms are of hexagonal cross-section, other polygonal cross-sections providing a 
series of angularly spaced corner portions could be used. In principle, it would even be 
possible for the arms to be generally of circular cross-section with longitudinal ribs or 
5 grooves to co-operate with the grooves on the internal surface of the mounting portion and 
series of transverse notches possibly defined by annular grooves to co-operate with the 
edge of the mounting portion when skewed in order to lock the mounting portion in a 
selected longitudinal position as previously described. Although as described, the 
mounting portion of the retractor blade only partially surrounds the arm, constructions in 
10 which the mounting portion has a circumferential extent of 360° would be feasible 
although not especially preferred. 

Although the blade mounting system provided by the co-operation between the arms and 
blade mounting portions has been described in relation to a retractor in which the arms are 
15 pivotal between a closed position and an adjustable open position in which they define a 
substantially V-shaped configuration, in its broader senses the invention is applicable to 
other forms of retractor having a different form of mounting and movement of the opposed 
arms. 
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CLAIMS: 

1 . A retractor for use in surgery, the retractor having two arms each adapted to carry a 
blade engageable with one side of an incision, the two arms being connected by a pivot at 
5 one end portion such that the arms can be pivoted between a closed position and an 
adjustable open position in which the arms define a substantially V-shaped configuration 
in which the blades maintain the sides of the incision in inclined relation, and means for 
retaining the arms in the open position, wherein each retractor blade has a mounting 
portion engageable on the arm so as to at least partially surround the arm and displaceable 
10 longitudinally along the arm, and wherein the arm is shaped to provide a series of 
abutment edges spaced in the longitudinal direction of the arm and engageable with a part 
of the mounting portion of the blade so as to lock the mounting portion to the arm against 
displacement from a selected position along the arm at least in one longitudinal direction. 

15 2. A retractor for use in surgery, the retractor having two arms each adapted to carry a 
blade engageable with one side of an incision, the two arms being connected by a pivot at 
one end portion such that the arms can be pivoted between a closed position and an 
adjustable open position in which the arms define a substantially V-shaped configuration 
in which the blades maintain the sides of the incision in inclined relation, and means for 

20 retaining the arms in the open position, wherein each retractor blade has a mounting 
portion engageable on the arm so as to at least partially surround the arm and displaceable 
longitudinally along the arm, and wherein the arm is shaped to provide a series of 
abutment edges spaced in the longitudinal direction of the arm and engageable with a part 
of the mounting portion of the blade when the mounting portion is inclined relative to the 

25 arm after movement along the arm into a selected position so as to lock the mounting 
portion to the arm against displacement from the selected position at least in one 
longitudinal direction. 

3. A retractor according to claim 1 or claim 2, wherein the abutment edges are formed 
30 by series of grooves or notches spaced along the arm. 
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4. A retractor according to any one of claims 1 to 3, wherein the exterior shape of the 
arm and the interior shape of the mounting portion of at least one of the blades are so 
related that the mounting portion is able to freely rotate about the axis of the arm. 

5 5. A retractor according to any one of claims 1 to 3, wherein the exterior shape of the 
arm and the interior shape of the mounting portion of at least one of the blades are so 
related that the mounting portion is able to be locked to the arm in a selected angular 
position against rotation about the axis of the arm. 

6. A retractor according to any one of claims 1 to 5, wherein the arm is of polygonal 
cross-section. 

7. A retractor according to claim 4 and claim 6, wherein the mounting portion has a 
smooth interior surface able to rotate about the arm. 

8. A retractor according to claim 5 and claim 6, wherein the mounting portion has an 
inner surface having longitudinal grooves adapted to engage with comer portions of the 
polygonal cross-section in order to lock the mounting portion against rotation in a selected 
angular position relative to the arm. 

9. A retractor according to claim 7 or claim 8, wherein the diameter of the inner 
surface of the mounting portion is slightly greater than the diameter of the polygonal cross- 
section to permit the axis of the mounting portion to incline through a small angle relative 
to the axis of the arm to thereby permit locking of the mounting portion in a selected 
position along the length of the arm by co-operation with an adjacent abutment edge. 

10. A retractor according to claim 1 or claim 2, wherein the arm is of circular cross- 
section having a series of longitudinally directed notched ridges or grooves to co-operate 
with the mounting portion, the notches providing the abutment edges. 

30 

11. A retractor according to claim 10, wherein the ridges or grooves co-operate with 
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formations on the mounting portion of at least one of the blades to lock the mounting 
portion in a selected angular position against rotation about the axis of the arm. 

12. A retractor according to claim 1 or claim 2 in combination with a set of said 
5 retractor blades, wherein the mounting portions of some of the blades are so configured in 

relation to the shape of the arms that the mounting portion is able to rotate about the axis of 
the arm and the mounting portions of others of the blades are so configured in relation to 
the shape of the arms that the mounting portion can be locked in a selected angular 
position about the axis of the arm. 

10 

13. A retractor for use in surgery having two arms each removably mounting a blade, 
the arms being connected by a pivot at one end portion so that the arms can be swung 
between a closed position and an adjustable open position in which the arms define a 
substantially V-shaped configuration in which the blades maintain the sides of an incision 

15 in inclined relation in the open position, each blade having a mounting portion engageable 
on the arm so as to at least partially surround the arm for displacement longitudinally along 
the arm into a selected position, the blade being lockable to the arm against longitudinal 
displacement out of its selected position in at least one direction by displacement between 
the mounting portion and the arm after movement into the selected position. 

20 

14. A retractor according to claim 13, wherein the locking displacement results from 
skewing the mounting portion relative to the arm after movement along the arm into the 
selected longitudinal position. 

25 15. A retractor according to claim 1 3 or claim 1 4, wherein the mounting portions of the 
blades are freely rotatable about the arms. 



16, A retractor according to claim 13 or claim 14, wherein the mounting portions of the 
blades are so configured in relation to the shape of the arms that they can be locked in a 
30 selected angular position about the axis of the arms. 
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17. A retractor for use in surgery having two arms each removably mounting a blade, 
each blade having a mounting portion engageable on the arm so as to at least partially 
surround the arm for displacement longitudinally along the arm into a selected position, the 
blade being lockable to the arm against longitudinal displacement out of its selected 

5 position in at least one direction by displacement between the mounting portion and the 
arm after movement into the selected position. 

18. A retractor according to claim 17, wherein the locking displacement results from 
skewing the mounting portion relative to the arm after movement along the arm into the 

1 0 selected longitudinal position. 

19. A retractor for use in surgery having arms movable between closed and open 
configurations, and blades carried by the arms via mounting portions which can slide along 
the arms to provide adjustment in position, the blades being locked in a selected position 

1 5 by skewing the mounting portions on the arms. 
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